31 (Denture Base Material)

[18]
(Valcanised
rubber)
(polymethylmethacrylate,PMMA)
(glass
transition temperature , Tg) ?
32-31 °C 0 c (Thermal
conductivity) -
(Impact Strength)
(Wax)
?
(dough) , ?

(Polymerization)
(PMMA)



3.2 (Polymethylmethacrylate, PM MA) [19]

(Vinyl group)
2
(CH2= CHOCH) (CH2= C(CH3COOH)

31 X

(Polymethylmethacrylate) X CH3

H.X H H F_E
-f;I-If; ----- L-C &?-C c-C
H ¢c=0 H ¢=0 0=0H H c¢=0
| | ] I
O O (@) O
| | | |
X X X X
31
-48 °c (-54.4°F) 100.8 °c
(213°F) 0.945 20 (68°F)

" (heat of polymerization) 12.9 -

1 ? (monomer)

(macromolecule of polymer)



125 (257°F)
450 (842°F)

(depolymenzation)1

(compression mold)

(dead polymer)

(polymer-dough of

plastic mould for denture)

(non potymerization liquid)

(beads)



3.3

(heat-curing denture-base acrylic resin)

70
(158°F)
[19]
3.2
331
() 50-
250

() 0.2-0.5
() 1
() (opacifier) (plasticizer) '

(organic fiber)



3.3.2

()
(hydroquinone) 0.006

() (ethyl acrylate) 5

() 2

(ethylene glycol dimethacrylate)

() 1.2
() 500
100
10,000
() 8,500 (597.6
58.6 )
() 350,000 (24,605
2,413.3 )
() 60 (4.2
0.41 )
() KHN 18-20
() 81 X10%6/

()
) 0.028 24

10



() (sorption) (adsorption)

(absorption)

¢y - 2

(volume shrinkage of dough stage)

? (processing)

() 0.94
1.19
(polymerization shrinkage)® 21

()

25
() -
()

0.2
3.3.3
()
() ' 15
( 2 )

31

()

11

0.5



31

()

1:2.5

()

()

()

(tin  foil)

(water soluble alginate)

2.0
0.7
0.3
4.0
7.0

83.0

(wet sand-like stage)

1:3

12



(Dough time)

?

5
()
(Packing)
()
()
()

(stringy stage)

( dough stage)

(Rubber-like stage)

13



14

(trial closure technic) (injection technic)

(Curing process) (Curing)
(Curing agent)

(physiochemical change)

70 (158°F)
(Water bath)

2

() 70 (158° F) 90-120

30
() 70 (158° F)
9
?
82
(180 °F)

100.8 (213.4 °F)



(peak temperature)

? (Cooling)
3.3.4 (Defects)
(Porosity)
() (Localized porosity)
?
() ' (Internal porosity)
() (Shrinkage poraosity)
?
(Warpage)
()
() ?

()

15



()

()
()

(Crazing)

34

16



17

()

(Fractures)

34 ' ’ (Self - curing denture base
acrylic resin) [19 ]

34.1

(dimethyl - p-toluidine)

3.5

CH
| 6= 7]

CH,

p-toluene sulfinic acid U



18

3.4.2

2-5

20

35 " (Polymerization mechanism) [16]

(Radical chain polymerization)

351 3 (initiation)
(propagation) (termination)
2 (activator)
() initial fragment radical (R)

(free radical)

I » 2R (3-1)
1 (unpaired electron)

(benzoyl peroxide)

(3-2)
2® -c-o0 A 2 © «+ 2C02



19

(initiated
monomer radical)
R+ M e » Mr (3-3)
M M, initiated monomer radical
?
R + CH2=CHY - » R-CH2CHY. (3-4)
Mr
Mr

ML, + M - » M2, (3-5)

M2, + M - » MS3. (3-6)

M3. + M - » M4 (3-7)

Mn. + M - »  M(n+d). (3-8)

S o{ Rl X ol | —— » R-CH2CHR-CH2CHY (3-9)



20

2
(coupling or combination)

2 1

H H H H
CH2C.+ a-CH2 —— > CHa-C-C-CH2 (10
Y Yy

Mn+Mm - » M (3-12)

disproportionation

? 2 (saturated polymer
molecule) (unsaturated polymer molecules)
H HH H HH (3-12)
CH2-C-+ -C-C CH2-C-H +c=c -
Y Y Yo
ML+ Mm - » Mn+ Mm (3-13)

? (chain transfer)



1
~~ CH2CHX +CcCuU
2.
agent)
CH2C. + CH2= CHX,
I
Y
+ XA
XA

X (atom)

«« -H *«

™M l«x

ch2chx +.CCI3 (3-14)

(saturated polymer chain)
(unsaturated polymer chain)

(chain transfer

ch2ch? +ch2=C.

|
X (3-15)

H

|
~~ CH = CHY +CH,C.
|

X

» M -X + A. (3-16)

species transferred

I.fe



3.5.2

(activator)
(photochemical) (redox)
1. (thermal homolytic dissociation)
0-0, S-0
-0 (acyl peroxides) (alkyl peroxides)
2. (photochemical initiation)
(photosensitizer)
(photolysis)
(excited state) M.
M + hv N (MR (3-17)
M.
M. > R + R (3-18)
3. (ionizing radiation)
( (3-rays) (CC-particles) (X-rays)
4. (redox initiation) - (oxidation-
reduction reactions) 0-50 (32-122°F)
(Fenton’s reagent)
(ferrous ion)
5. (pure thermal initiation)

(thermal homolysis) ?

22



3.6

(matrix)B

(cellulose)

fiber)

3.6.1

23

(Composites Material ) [20]

(reinforcement)

(lignin)
(glass
(thermostate)
(Reinforced polymers)
(inert filter)
?
()
()
()
?

(Coupling Agents)



3.6.2

(2]

()

24



3.7

3.71

3.7.2

(Short Fiber composites) [21]

(JIX =(THD)vf + (T Xm(1-vf) (3-19)

3.6

25



8

8

g

Longitudinal strength, &,y (MPa)
N
g 8

8

r Strength of continuous fibre
composite v,=0.26

e e - - ————— it i S o

o - T — —
p——

£=102mm
=127 mm
,=152mm

1 1 1

25 50 75 100
Fibre length, /| (mm)

3.6

wo
~

1.0

0.8

06

04

02

Tensile strength of discontinuous composite
Tensile strength of continuous composite

3.7

125

'} 1

Unidirectional composites with ¥=0.5

0 5 10

Length of hbres (units of /)

26
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373 [21]

3.8

S

)
7\\

() (shear flow)
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3.14 (stress) (strain) [21]

(aspect ratio , L/D)

3.1

T |-
M atrix
bW

Fibre Deformed

[ Fibre l ID Undeformed

)

Deformed

e
[

3.9
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38 [21]

(reaction bonding)
. (surface) (coupling agents)

(Mechanical bonding)
Interlocking (keying) 2 3.10( )
(mechanical bonding)

(Electrostatic bonding)

3.10C )



30

(Chemical bonding)

( X 3.10())
compatible groups ( R/
(strength) (chemical bond)w
coupling
agent (silanes) coupling oxide groups
A (molecule silane)

(oxide (silanol) groups)
B (compatible groups) (
3.10( )

(Reaction or interdiffusion bonding)

(interdiffuse)
(interdiffusion  bonding)
intertwinning
(strength)
(molecule entwined),



(n)

MO NN AANN AN XY

AMNFRRRAN A \BNEEREAT \ARNR\TARN

AYNNFAYA Y SOPRENERAT YA, \rotmer, \

|
2 Silane
|

—C -
—_ -
-0 L -
—_  ~-
- -
-0 -
- -
- -
— -
—_— -
— -
— -

—_— -

S S ARG o /[

Z

(}

3.10



3.9

(PET)

(Terephthalic Acid)

ate)

3.9.1.

3.9.11

230-240°C

32

[22]

, (Polyester Fiber)
(Esterification)
(Ethylene Glycol)

(Polyethyleneteraphthal

(Physical Properties)
(Specific Gravity)
1.38-1.40

(Tenacity and Elongation)

(Elongation at break”

(Elasticity)

(Stress), (Compression), (Bending)
(Shear) ?

? (Abrasion Resistance)

(Melting point ana Softening point)

225-260 °c

(Combustion test and Flammability)

? (aromatic)



33

) (Resistance to high and low

temperature)
?
15-30%
150°c 1 50%
6
100°c (Hydrolysis)
-40°c 6%
30% ( 20 °C) -100°c
50% 35%
) (Light Fastness)
1000
60-70% 3000-
3300°A
) (Water absorption)
0.4 % 100 %
0.6-0.8 %
3.9.1.2 (Chemical Properties)
) (Resistance to acids)

(Inorganic acid)

30 %



( Organic acid)

(Resistance to Alkali)

(Caustic Soda) ?
hydrolysis
(Soda ash)
10 %
? (95-100 °C)
80 % 16 %

(Ammonia hydroxide)

! (degradation)

34

(Resistance of oxidants)

(Resistance to Reducing Agents)

(Resistance

to Organic Solvents and Swelling Agents)



35

3.9.1.3 (Resistance to Bacteria and
insects)
3.9.14 (dying properties)
(reactive groups)
? disperse
3.9.2 ? ? ?
3.9.2.1
? ? 2
)y 2
(pilling)i
(pilling)
)y 2
3

X' <6126"



3.9.2.2

39221

(Carboxylic”

3.10

3.10.1

Strength)

36

(Graft copolymerization)
(acrylic acid)

(benzoyl peroxide)

(Hydrophilic)

(lonic monomer)
(Graft ionic monomer)«

(hydrophilic)inx

(Impact Properties)[23]

? (Impact



37

Impact

Izod

Izod Impact

311



0.25 1.00 (

45°

12.70

63.50

Notch depth = 2.54 mm

3.12

38

45

ASTM D256)

Disiance os per stondord

Nes

3.13

X
S TOR
N\ IMPACTOR
\E& NN
SPECMEM
Izod
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(Flexural Properties) [24]

Specimen

3.10.2
= 3WL
2bd2

L =

F
v

Aig—

=i T 3

=

SUPPORT SPAN

(3-18)

L

=

LOAD
SPAN

E

SUPPORT SPAN




40

(tensile stress)

(Compression Stress)

3.15

“Neutral

Surface” "Neutral Axis”

Young’'s Modulus

Flexural Modulus
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